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RECEIVED 

CENTRAL FAX CENTER 

CLAIM AMENDMENTS 
Please amend claims 21-41 as follows: 

1. (Previously Cancelled) 

2. (Previously Cancelled) 

3. (Previously Cancelled) 

4. (Previously Cancelled) 

5. (Previously Cancelled) 

6. (Previously Cancelled) 

7. (Previously Cancelled) 

8. (Previously Cancelled) 

9. (Previously Cancelled) 

10. (Previously Cancelled) 

11. (Previously Cancelled) 

12. (Previously Cancelled) 

13. (Previously Cancelled) 

14. (Previously Cancelled) 

15. (Previously Cancelled) 

16. (Previously Cancelled) 

17. (Previously Cancelled) 

18. (Previously Cancelled) 

19. (Previously Cancelled) 

20. (Previously Cancelled) 

21. (Currently Amended) An electromechanical A liquid state* making utilizing 
nanotechnology n e ur al n e twork syste m, comprising: 
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at least one pre-synaptic electrode and at least one post-synaptic electro de 



having a connection oap therebetween: 

a physical neura l network compr i sing a liquid dielectric solution comprising a 
mixture composed of a plurality of nanoconductors and a liquid dielectric solvent, 
wherein said plurality of nanoconductors are located in and free to move about 



within said liquid dielectric solution, said liquid dielectric solution disposed in said a 
connection gap between sa id at least one pre-svnaotic electrode and! said 9t least 
one Dost-svnaotic electrode; and 

a mechanism for applying an electric field across said connection oap, said 



mechanism electrically conne cted to said at least one ore-svnaptic electrode .and 



gajd at least one post-svnaptic electrode, whereby said ele ctric field induces a dloole 



?n each nanoconductor among said plurality of n anoconductors only when said 
plurality of nanoconductors is located within said liquid dielectric solu tion, thereby 



aligning said plurality of nanoconductors within said liquid dielectric 
attracting said plurality of nan oconductors to said connection gap 



solution and 



formed between 



:ic e l ectrode ; 



at l east one pro synoptic electrode and at least one post synop : 
wh e rein nanoconductors omong said p l ura l ity of na no conductors in orger .to provide 



al i gn to form neural network nanoconnections gf a conne ction network between said 
at least one pre-synaptic electrode and said at least one post-syna Dtic electrode 
e le ctrodes within said liquid dielectric solution when said p l ura l ity of nqnoconductors 
su s pended in said liquid d i e l ectr i c solut i on w i thin s a id connect i on gap its subj e ct to a 

that said ncuro l 



d iel ectrophor e t i c force when e xposed to an electr i c fie l d, such 
network nanoconnect i ons arc strengthened or wooken e d accord i ng to 



an application 



of said e l ectric f i e l d, q frequency of said el e ctr i c fie l d, or o combinat 



on thereof to 



provide so l d nouro l n e twork nonoeonneetions; and o l iquid state mcchine forme d 
from and associated w i th said physica l n e ura l network including sa i d ncuro l network 
nanoconnections , wtefe fr. said connection network, said liquid dielebtric solution. 
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ggid plurality of nanoconductors. said at least one ore-svnaptic electrode and said at 



least one post-synaptic electrodes electro mechanical^ operable In combination with 



one another to comprise said electromechanical-based l iquid state mfachine^jflthictl 
stores via patterns of neural activations of said neural network nanoconnections 



phy s ical neural network , a recent past history of said electromechanical-based liquid 
state machine. 



22. (Currently Amended) The liquid state machine system of claim 2 
more nanoconductors among said plurality of nanoconductors that 
electric field is applied across said connection gap, the stronger said nteural 
nanoconnections become and wherein neural network nanoconnections 
n e ura l network connections that are not utilized dissolve back into 
dielectric solution. 



claim 



least 



23- (Currently Amended) The liquid state machine system of 
comprising: 

at least one state-extracting neural circuit for extracting at 
said liquid state machine from said liquid state machine; and 

wherein said neural network connections of said liquid state 
randomly connected to one another random . 



24. (Currently Amended) The liquid state machine system of claim 21 
at least one state-extracting neural circuit comprises a perceptron 
perceptron adjusts a synaptic weight of said perceptron in order 
desired output. 



24 



25. (Currently Amended) The liquid state machine s yst e m of claim 
perceptron comprises a read-out neuron that generates a linear mapping 
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wherein the 
align as said 
network 
among QQ i d 
said liquid 



21 further 
one state of 
machine are 



wherein said 
wherein said 
to produce a 



wherein said 
between 
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at least one neural circuit within said liquid state machine and an o 
read-out neuron. 



utput of said 



26, (Currently Amended) The liquid state machine system of claim 21 
at least one pre-synaptic electrode is located perpendicular to said 
post-synaptic electrode and said ele ctric fisld is Ipcated and applied peifi 
said connection gap. 



27. (Currently Amended) The liquid state machine s ystem of claim 26 
at least one pre-synaptic electrode and said at least one post-synaptic 
located adjacent one another in a near-crossing configuration. 



wherein said 
electrode are 



28. (Currently Amended) The liquid statg machine system of clai 
comprising a supervised learning mechanism associated with saic 
machine, whereby connections strengths of said neural network 
within said connection gap are determined by pre-synaptic and 
activity respectively associated with said at l^ast one tea s tone 



rn 



electrode and said at least one post-synaptic electrode associated 
connection gap. 



29. (Currently Amended) The ll guid state machine system of claim 28 
liquid state machine comprises a supervised learning mechanism. 

30. (Currently Amended) The liquid state madlins system of claim 29 
supervised learning mechanism comprises at least one perceptron. 



31. (Currently Amended) The liquid state machine sy s tem of claim 
comprising a wherein so i d physical neural network comprising further 
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wherein said 
at least one 
pendtcular to 



21 further 
liquid state 
narioconnections 
post-synaptic 
pre-synaptic 
with said 



wherein said 



wherein said 



22 2± further 
comprises at 
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least one connection network associated with at least one neuron-like 
said at least one connection network comprises a plurality of said 
nanoconnections, including a plurality of interconnected 
eeeh — na noconductor of sa i d — plura l ity of i nterconnected 



node wherein 
neural network 
nanoconducltors , wh e r e in 



str e ngth e ned or weakened - according to so l d app l icat i on - of said clcctfrtc f i eld, sa i d 
frequ e ncy, or a combination thereof . 



32. (Currently Amended) The li quid state machine system of claim 31 wherein: 

each nanoconductor of said plurality of interconnected n? noconductors 
experiences an increase in alignment In accordance with an increase :>r a decrease 
In said electric field, a seid frequency of said electric field , or a self combination 
thereof; 

wherein nanoconductors of said plurality of interconnected nejnoconductors 



nanoconductors i s 



that are utilized most frequently by said at least one neuron-like 
stronger with each use thereof; 



node become 



and wherein nanoconductors of said plurality of interconnected 
nanoconductors that are utilized least frequently become increasingly weak and 
eventually become unaligned. 



33. (Currently Amended) The li quid state machine system of claim 
comprising a plurality of perceptrons P x to P n that are configured 
plurality of perceptrons Pi to P n to make random connections into 
machine associated with said physical neural network. 



34. (Currently Amended) The liquid state machine s yst e m of daipi 21 further 
comprising: 
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a gate located adjacent said connection gap; 
an insulator located between said gate and said connection gap; 
a logic circuit located to said gate; and 
wherein said at least one pre-synaptic electrode comprises a 
at least one post-synaptic electrode comprises a drain. 



source and said 



35- (Currently Amended) The liquid state machine system of claim 34 
plurality of nanoconductors comprises DNA insulator comprises on 
i nsulation mater i a l. 



36. (Currently Amended) The liquid state machine system of claim 
safd plurality of nanoconductors comprises carbon nanotubes eer 
conducting materials . 



21 



•24- wherein 
tipr l scG s em i 



37- (Currently Amended) The Uquld_state machine of claim 36 whereir|i 
field comprises an AC field formed across said connection 
strengthening or weakening said neural network nanoconnections 
accomplish a Spike-Timing Dependent-Plasticity (STOP) rule-based ope 



38. (Currently Amended) An electromechanical A liquid state maqhjine Eased PH 
nanotechnoloay n e ura l network sy s t e m , comprising: 



a physical n e ur al n e twork compris i ng a liquid dielectric solution 
a plurality of nanoconductors and a liquid dielectric solventj. 



sa i d l iqu i d d iele ctric so l ution d i sposed i n a connection gap formed between 



at least one pre-synaptic electrode and at (east one post 
having a connection gap therebetween, wherein said liquid dielectric 



wherein said 
ox i de - b a s e d 



said electric 
c)ap, thereby 
in order to 
ration. 



composed of 



synaptic electrode 
solution is 



disppssd in said connection gap; 
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a mechanism for providing a dielectrophoretic force that permits , wherei n 

form neural 
electrodes 



nanoconductors among said plurality of nanoconductors align to 
network nanoconnections between said pre-synaptic and post-synaptic 
within said liquid dielectric solution when on electric fie l d is oppl l cc l across soid 



connection gapj j thereby providing a subjecting 3Q i d p l ura l ity of nonoconductors to 



soid □ diG l cctrophoretic force, such that sa i d neura l n e twork nanoconnections are 



s trengthened or weakened accord i ng to so i d applicat i on of sold c i cotrle - fl el d, a 



frequency of said el e ctr i c fie l d, or a combination ther e of to prov i de said neura l 



network nanoconnections; a l i quid stote mach i ne formed from a nd a ssoc i at e d w i th 



soid physica l neura l network inc l ud i ng s aid n e ural network nanoconnections 



where i n said liquid state machine that stores via patterns of neural 
soid phys i c a l n e ura l n e twork , a recent past history of said liquid state 

a plurality of perceptrons in communication with said liquid s 
and said physical neural network, wherein said plurality of perceptrors 
least one state of said liquid state machine from said liquid state machine 



39. (Currently Amended) The liouid state machine system of claim 36 
perceptron comprises a read-out neuron that provides forms a lin 
between at least one neural circuit within said liquid state machine anc 
said read-out neuron. 



40. (Currently Amended) A liquid state machine based on nanotechijtology n e ura l 
network - system , comprising: 



a physical neural network comprising a liquid dielectric solution 



activations ef 
rpachlne; and 

ate machine 
extracts at 



wherein said 
ear mapping 
an output of 



composed of 



a plurality of nanoconductors and a liquid dielectric solvent, said lie uid dielectric 
solution disposed in a connection gap formed between at least one pre-synaptic 
electrode and at least one post-synaptic electrode^ 
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a mechanism for providing a dielectrophoretic force for aligning 



where i n said 



a source and 



nanoconductors D l ign to form random neural network nanoconnections of a 
connecti on _n etw.o rk between said pre-synaptic and post-synaptfc electrodes within 
said liquid dielectric solution when an electric field Is applied across said connection 
gap, such that said random neural network nanoconnections are strengthened or 
weakened according to said application of said electric field, a frequency of said 
electric or a combination thereof to provide said random nei[iral network 
nanoconnections; 

a gate located adjacent said connection gap in association with an insulator 
located between said gate and said connection gap, a logic circuit located to said 
gate, and wherein said at least one pre-synaptic electrode comprises 
said at least one post-synaptic electrode comprises a drain ; and 

a l i quid state machine formed from and a s sociat e d with s a i d physical neural 
network inc l uding s ai d r a ndom ncuro l network nanoconncetiona , wherein said liquid 
state machine stores via patterns of neural activations of said physical neural 
network, a recent past history of said liquid state machine. 

41. (Currently Amended) The liquid state machine sy s tem of claim 40 further 
comprising at least one state-extracting neural circuit for extracting at least one 
state of said liquid state machine from said liquid state machine, sale at least one 
state-extracting neural circuit comprising a perceptron that adjusts a synaptic 
weight of said perceptron In order to produce a desired output, said perceptron 
generating a linear mapping between at least one neural circuit withji 
state machine and an output of said read-out neuron : and 

wherein said liquid state machine comprises a collection of nburons, each 



neuron receiving time varying inputs from external sources as vte|| as other 



neurons, wherein said neurons are randomly connected to each o :her via said 
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neural network nanoconnections of said c onnection network, such thdt a recurrent 



nature of sa(4 neural network npnpconngrtjpns COHYertS said time Varying Inputs 



into a spatio-tempojcaL pattern of activations in said collection of networks, said 



spatial-temporal patterns of activations read out bv a plurality of linea 
units . 
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